Abstract: Cation exchange of Nl4 for Na in natrolite, Na2A12ShOlO.2H20, yields an anhydrous ammonium natrolite, (Nl4)zA12SiJOlO. The symmetry is reduced from space group Fddl in Na-natrolite to space group Pl121 in Nl4-natrolite, but the description of the structure has been given in space group Cl121 for better comparison with the Na-form. The volume of the unit cell of NH4-natrolite (a oxygen atoms of the framework. The effect of the hydrogen bonds on the T -0 bond lengths is stronger than the influence exerted on them by the change in the T -0-T angles. This is the first instance in which changes in the geometry of the framework can be attributed solely to hydrogen bonding effects. The contraction of the framework due to the exchange of Nl4 for Na is caused by tilting and twisting of the chains within themselves and not by a rotation of the chains as a whole around their hinges between the flbers. The NAT framework of natrolite is collapsible, which means that all angles T-O-T (the hinges between the essentially rigid T04 tetrahedra) change upon contraction or expansion in the same sense.
Introduction Natrolite, Na2AhSbOlO.2H20, is one of the fibrous zeolites. The essential features of its crys tal structure were first described by Pauling (1930), a detailed description was given by Tay lor et al. (1933) , and the ftrst refmement was made by Meier (1960) .
Natrolites contain chains parallel to the c direction composed of single four-membered rings (S4R) of tetrahedra in which opposing tet rahedra are joined by a fifth tetrahedron. The chains are connected to each other by the outer oxygen atoms 02 of the S4R forming a threedi-001:10.1127/ejm/4/6/1229 mensional framework of Si,Al coordination tet rahedra (Fig. 1) . In a view parallel to c, oval channels contain H20 and cations. We can view the array of chains and channels down the c direction as a distorted checkerboard pattern. Pauling recognized this framework as being col lapsible. It is of NA T topology (Meier & Olson, 1987) , which is common to the frameworks of natrolite, scolecite, mesolite and gonnardite. Cat ion-exchange experiments on natrolites have been perfonned by Hey (1932) 
